esp^cenet document view 

* 



1/1 s<— s 



COMPOSITION FOR FILLING APERTURE 



Patent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 
- International: 



JP2002047430 
2002-02-12 

RUTTER EDWARD W JR; TREFONAS PETER III; PAVELCHEK 
EDWARD K 

SHIPLEY CO LLC 



H01L21/312; H01L21/768; H01L21/3105; H05K3/00; H05K3/06; 
H01L21/02; H01L21/70; H05K3/00; H05K3/06; (IPC1-7): 
C08L101/06; C08K5/103; C08K5/42; C08L61/08; C09D5/32; 
C09D161/08; C09D201/00; G03F7/11 
- european: H01L21/312; H01 L21/768B2D 

Application number: JP2001 01 25683 20010424 
Priority number(s): US20000556542 20000424 



Also published as: 

g3 EP1 1 50343 (A2) 
g US6461717(B1) 
m EP1 150343 (A3) 



Report a data error here 



Abstract of JP2002047430 

PROBLEM TO BE SOLVED: To obtain a composition for filling apertures which can provide a substantially and 
locally flat, aperture surface, and is more excellent in efficiency for filling a gap and etching resistance than a known 
composition. SOLUTION: This composition comprises one or more crosslinkable polymers each having a weight- 
average molecular weight of about 8,000 or less and an Mw/Mn value of at least 1 .5, one or more acid catalysts, one 
or more crosslinking agents, and one or more solvents, wherein the crosslinkable polymers contain each a monomer 
having at least one hydroxyl group as a polymerization unit, the hydroxy! group being of at least about 3 wt.% 
relatively to the crosslinkable polymers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said constituent further whose polymer for which this hydroxy! can construct [ this ] a bridge 
it is the constituent which contains one or more solvents in 1 or more [ which has about 8000 or less 
weight average molecular weight and the Mw/Mn value of at least 1.5 / of the polymer for which a 
bridge can be constructed ], and 1 or more acid catalysts, one or more cross linking agents, and a list, 
and is about 3 % of the weight at least including the monomer in which the polymer in which this bridge 
formation is possible has at least one hydroxyl as a polymerization unit. 

[Claim 2] The constituent according to claim 1 with which one or more solvents have the boiling point 
1 70 degrees C or more. 

[Claim 3] The constituent according to claim 1 whose Mw/Mn value is at least 2.0. 

[Claim 4] The constituent according to claim 1 whose Mw/Mn value is at least 2.5. 

[Claim 5] The constituent according to claim 1 which are about 5 of a polymer over which hydroxyl can 

construct a bridge - 25 % of the weight of abbreviation. 

[Claim 6] The constituent according to claim 1 with which the polymer which can construct a bridge has 
about 5000 or less weight average molecular weight. 

[Claim 7] The constituent according to claim 1 with which the polymer which can construct a bridge 
contains one or more aromatic compounds as a polymerization unit. 

[Claim 8] The constituent of all polymerization units according to claim 7 which contains about 20% of 
the weight of an aromatic compound at least. 

[Claim 9] The constituent according to claim 1 which contains one or more plasticizers further. 
[Claim 10] The constituent according to claim 9 whose plasticizer is 2 base ester. 
[Claim 1 1] The constituent according to claim 9 with which one or more plasticizers exist in the amount 
of 0.5 - 100% of abbreviation of solid content. 

[Claim 12] The constituent according to claim 1 whose cross linking agent the polymer which can 
construct a bridge is an aromatic aldehyde condensation product, it is dodecylbenzenesulfonic acid with 
which the acid catalyst was blocked, and is tetra-butoxy glycoluryl and whose solvent is propylene- 
glycol-monomethyl-ether acetate further. 

[Claim 13] How to protect the bottom product of aperture in the manufacture including the process 
which heats this base of an electron device at sufficient temperature to arrange a constituent according to 
claim 1 on the front face of the base which has aperture, and harden this constituent selectively at least 
to; pan. 

[Claim 14] The base which is what has the constituent with which aperture contains the constituent of 
claim 1 and which has said aperture. 

[Claim 15] One or more [ of the polymer in which aperture has about 8000 or less weight average 
molecular weight and the Mw/Mn value of at least 1.5 and for which a bridge can be constructed ] It has 
a constituent containing one or more [ which contains one or more cross linking agents in a list as a 
polymerization unit / over which the bridge was constructed / of a polymer ]. The base which has said 
aperture whose polymer over which this hydroxyl can further construct a bridge is about 3 % of the 
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weight at least including the monomer in which the polymer in which this bridge formation is possible 
has at least one hydroxyl as a polymerization unit. 

[Claim 16] One or more [ which has about 8000 or less weight average molecular weight and the 
Mw/Mn value of at least 1 .5 / of the polymer for which a bridge can be constructed ] It is the constituent 
which contains one or more solvents in one or more acid catalysts, one or more cross linking agents, and 
a list. The polymer in which this bridge formation is possible as a polymerization unit Said constituent 
of further the polymer for which this hydroxyl can construct [ this ] a bridge which is about 3 % of the 
weight at least including the monomer which has at least one hydroxyl The method including the 
process which hardens this constituent selectively at least by heating this base at sufficient temperature 
arranging on the front face of a base and hardening this constituent selectively at least to; pan of offering 
the front face by which flattening was carried out substantially. 

[Claim 17] The approach according to claim 16 of including further heating a base at temperature 

sufficient before hardening a constituent selectively at least carrying out a reflow of this constituent. 

[Claim 18] The approach according to claim 16 a solvent has the boiling point 170 degrees C or more. 

[Claim 19] The approach according to claim 16 a Mw/Mn value is at least 2.0. 

[Claim 20] The approach according to claim 16 a Mw/Mn value is at least 2.5. 

[Claim 21] The approach according to claim 16 hydroxy Is are about 5 of the polymer which can 

construct a bridge - 25 % of the weight of abbreviation. 

[Claim 22] The approach according to claim 16 the polymer which can construct a bridge has about 
5000 or less weight average molecular weight. 

[Claim 23] The approach according to claim 16 the polymer which can construct a bridge contains one 
or more aromatic compounds as a monomeric unit. 

[Claim 24] The approach of all monomeric units according to claim 23 which contains about 20% of the 
weight of an aromatic compound at least. 

[Claim 25] a) the 1st two or more aperture - a base providing -;b -- the polymer which has about 
8000 or less weight average molecular weight and the Mw/Mn value of at least 1.5 and for which a 
bridge can be constructed one or more It is a constituent for aperture restoration containing one or more 
acid catalysts, one or more cross linking agents, and one or more solvents. The polymer in which this 
bridge formation is possible is said constituent for aperture restoration further whose polymer for which 
this hydroxyl can construct [ this ] a bridge is about 3 % of the weight at least including the monomer 
which has at least one hydroxyl as a polymerization unit, this, although it is selectively filled up with the 
1st two or more aperture at least and a;c this constituent is hardened selectively at least sufficient 
temperature - this base - heating -;d — the structure which connects the 1st two or more aperture with 
which it filled up selectively at least -- plasma etching -- carrying out -; - further - e the constituent 
hardened selectively at least this — the method including the process removed from the 1st two or more 
aperture of manufacturing an electron device. 

[Claim 26] The approach according to claim 25 of including further the process which arranges 
antireflection coating on the front face of the constituent for aperture restoration. 
[Claim 27] The approach according to claim 25 by which the etch rate of the constituent for aperture 
restoration and a base conforms substantially. 

[Claim 28] One or more [ which has about 8000 or less weight average molecular weight and the 
Mw/Mn value of at least 1 .5 on the front face of the base which has aperture in a layer / of the polymer 
for which a bridge can be constructed ] It is the constituent for aperture restoration which contains one 
or more solvents in one or more acid catalysts, one or more cross linking agents, and a list. The polymer 
in which this bridge formation is possible contains the monomer which has at least one hydroxyl as a 
polymerization unit. The polymer for which this hydroxyl can construct [ this ] a bridge is about 3 % of 
the weight at least. At least one of the polymer in which this bridge formation is possible, and these the 
cross linking agents contains an aromatic series monomer as a polymerization unit. At least one of the 
polymer in which this bridge formation is still more possible, and these the cross linking agents contains 
an aliphatic series monomer as a polymerization unit. Although said constituent for aperture restoration 
is arranged and this constituent is selectively hardened at least to; pan How to protect the bottom product 
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of aperture in the manufacture of an electron device to which the plasma-etching rate of; this constituent 
for aperture restoration and the plasma-etching rate of the layer which has aperture conform 
substantially including the process which heats this base at sufficient temperature. 
[Claim 29] The base which has in a layer said one or more aperture to which it has the constituent for 
aperture restoration with which one or more aperture contains the polymer over which the bridge was 
constructed, and the plasma-etching rate of the polymer over which the bridge was this constructed, and 
the plasma-etching rate of the layer which has aperture conform substantially. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention relates lo the field of manufacture of an electron device generally. About 
flattening of the base used for manufacture of an electron device, especially this invention is divided and 
relates to restoration of aperture (apertures). In manufacture of electron devices including a printed 
wired board or a semi-conductor, the layer of the matter of many including a photoresist or antireflection 
coating is applied to a base. In a specific case, the layer applied is wanted to follow in footsteps of a 
base, but in other cases, it is desired for the layer applied to be flat. Difficulty may arise in patterning of 
the upper layer in the integrated-circuit structure which has topography (topography) with a substantial 
lower layer especially. One of the difficulty in such patterning is perpendicular IKUSUKASHON 
(excursion) which can have substantial effect. For example, fluctuation of a perpendicular direction (1 or 
2 microns) is possible. Since perpendicular IKUSUKASHON can take the available depth of focus, 
fluctuation of such a perpendicular direction makes it difficult to double the focus of an optical pattern. 
In order to raise the possible depth of focus potentially, it is advantageous to arrange all photoresist 
layers in the same height, or to carry out flattening in such a situation. 

[0002] One of the approaches of arranging a photoresist in the height same on a base is indicated by 
U.S. Pat. No. 4557797 (Fuller et al.), the multilayer-structure object which has the comparatively thick 
lower layer of Pori (methylmetaacrylate) (PMMA) is used for this approach, and it offers a flat front 
face, the thin middle class who is antireflection coating, and the thin upper layer which is the photoresist 
matter. However, this system forms as a result the thick polymer layer which must be removed. 
Typically, such a layer is removed by various approaches including chemical machinery polish (CMP), 
etching, and wet chemical **. For the time amount of the addition by such clearance process, and cost, 
in order that a polymer layer may help subsequent clearance, a thing thin as much as possible is desired. 
Specific antireflection coating is itself, and it can carry out flattening of the front face of a base so that it 
may enough enable the effective activity of a photoresist. For example, Adams et al., Planarizing AR for 
DUV Lithography, Microlithography 1999: Advances in Resist Technology and Processing XVI, 
Proceedings of SPIE vol.3678, part2 and pp 849-856, 1999 reference. However, it is not indicated that 
such antireflection coating is thoroughly filled up with aperture including Bahia and a trench, and it has 
low gap-filling ability from whenever [ comparatively low etching-proof nature and middle ]. The 
bottom product of Bahia is important for etching-proof nature in the dual DAMASHIN (dual 
damascene) process which needs to be protected between etching of a trench. Current antireflection 
coating does not have sufficient resistance from which the bottom product of Bahia is protected, while 
not having sufficient gap-filling ability to be thoroughly filled up with the bottom product of the small 
structure, especially the structure of sub-quarter micron size and etching a trench to such an etching 
process. 

[0003] U.S. Pat. No. 5976703 (Nakata et al.) indicates the flattening layer for a printed wired board 
base. A copolymer with the ORGANO siloxane (organosiloxane) of the poly sill phenylene siloxane 
(polysilphenylenesiloxane) or the poly sill phenylene siloxane is used for such a flattening layer. These 
polymers can carry out flattening of the structure which has the geometry of the range of 10 - 100 
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micrometers of numbers. Such a polymer is not indicated about the activity in semi-conductor 
manufacture, but further, in the engine performance, it is limited so that a subsequent processing process 
[ as / in a dual DAMASHIN manufacture process ] may be borne. Therefore, the need of offering the 
quality of aperture packing which has sufficient etching-proof nature to protect the bottom product of 
the structure (features) continues and exists between the front face by which flattening was carried out, 
and a next processing process. 

[0004] This invention provided the surprising thing with surface substantial local flattening which used 
more nearly little over coating, and having the gap-filling ability and the outstanding etching-proof 
nature superior to a well-known constituent was found out. Moreover, it was found out by the surprising 
thing that this invention offers protection of the structure between next processing processes and the 
bottom product of especially small aperture. Therefore, this invention is useful especially in manufacture 
of the semi-conductor which used the dual DAMASHIN process. One or more [ of the polymer (cross- 
linkable) in which this invention has about 8000 or less weight average molecular weight and the 
Mw/Mn value of at least 1 .5 in the 1st mode and for which a bridge can be constructed ] One or more 
acid catalysts, one or more cross linking agents, and one or more solvents are included. The polymer in 
which this bridge formation is possible as a polymerization unit The constituent of further the polymer 
for which this hydroxyl can construct [ this ] a bridge which is about 3 % of the weight at least is offered 
including the monomer which has at least one hydroxyl. 

[0005] In the 2nd mode, this invention offers the base which is what has the constituent with which 
aperture contains said constituent and which has said aperture, the 3rd voice - the front-face top of the 
base with which it sets like and this invention has aperture — said constituent - arranging -; - the 
approach of protecting the bottom product including the process which heats a base at sufficient 
temperature to stiffen this constituent selectively further at least of aperture in manufacture of an 
electron device is offered. In the 4th mode, this invention is a base which has aperture. This aperture as a 
polymerization unit One or more [ which has about 8000 or less weight average molecular weight and 
the Mw/Mn value of at least 1 .5 / of the polymer for which a bridge can be constructed ] It has a 
constituent containing one or more [ which contains one or more cross linking agents in a list / over 
which the bridge was constructed / of a polymer ]. The polymer in which this bridge formation is 
possible offers the base whose polymer over which this hydroxyl can further construct a bridge is about 
3 % of the weight at least and which has said aperture including the monomer which has at least one 
hydroxyl as a polymerization unit. 

[0006] One or more [ of the polymer to which this invention has about 8000 or less weight average 
molecular weight and the Mw/Mn value of at least 1 .5 on the front face of a base in the 5th mode and for 
which a bridge can be constructed ] It is the constituent which contains one or more solvents in one or 
more acid catalysts, one or more cross linking agents, and a list. The polymer in which this bridge 
formation is possible contains the monomer which has at least one hydroxyl as a polymerization unit. At 
sufficient temperature to arrange said constituent whose polymer over which this hydroxyl can construct 
a bridge is about 3 % of the weight at least, and harden this constituent selectively at least to; pan By 
heating this base, the method including the process which hardens this constituent selectively at least of 
offering the front face by which flattening was carried out substantially is offered. The 1st two or more 
aperture is selectively filled up with the constituent for aperture restoration at least, the 6th voice — like - 
- setting — this invention — the 1st aperture beyond :a2 — a base — providing — ;b — this — One or more 
[ in which this constituent for aperture restoration has about 8000 or less weight average molecular 
weight and the Mw/Mn value of at least 1 .5 / of the polymer for which a bridge can be constructed ] The 
polymer in which this bridge formation is possible contains the monomer which has at least one 
hydroxyl as a polymerization unit including one or more acid catalysts, one or more cross linking 
agents, and one or more solvents. Although further the polymer for which this hydroxyl can construct 
[ this ] a bridge is about 3 % of the weight at least and a;c this constituent is hardened selectively at least 
sufficient temperature — this base — heating — ;d - the structure which connects two or more [ of the 1st 
aperture with which it filled up selectively at least ] - plasma etching - carrying out --; - further - e - 
the constituent hardened selectively at least this — the method including the process removed from the 
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1st two or more aperture of manufacturing an electron device is offered. 

[0007] In the 7th mode, this invention on the front face of the base which has aperture in a layer One or 
more [ which has about 8000 or less weight average molecular weight and the Mw/Mn value of at least 
1 .5 / of the polymer for which a bridge can be constructed ] It is a constituent for aperture restoration 
containing one or more acid catalysts, one or more cross linking agents, and one or more solvents. The 
polymer in which this bridge formation is possible contains the monomer which has at least one 
hydroxyl as a polymerization unit. The polymer for which this hydroxyl can construct [ this ] a bridge is 
about 3 % of the weight at least. At least one of the polymer in which this bridge formation is possible, 
and these the cross linking agents contains an aromatic series monomer as a polymerization unit. At 
least one of the polymer in which this bridge formation is still more possible, and these the cross linking 
agents contains an aliphatic series monomer as a polymerization unit. The plasma-etching rate of; this 
constituent for aperture restoration and the plasma-etching rate of an aperture content layer conform 
substantially including the process which heats this base at sufficient temperature to arrange said 
constituent for aperture restoration and harden this constituent selectively at least to; pan. The approach 
of protecting the bottom product of aperture in manufacture of an electron device is offered, the 8th 
voice the base with which it sets like and this invention has aperture one or more in a layer — it is — 
this - said base with which it has a constituent for aperture restoration containing the polymer by which 
the bridge was constructed over one or more aperture, and the plasma-etching rate of the polymer over 
which the bridge was this constructed, and the plasma-etching rate of the layer which has aperture 
conform substantially is offered. 

[0008] :degree-C= Celsius degree;g= gram;cm= cm;nm= nano meter;**= angstrom to which the 
following abbreviation has the semantics of a degree as what is used through this description unless it is 
shown especially in others; it is a rotational frequency around for [ %wt= percentage-by-weight;L= 
liter;mL= milliliter; and rpm= ] 1 minute. The vocabulary "a polymer" means a dimer, a trimer, a 
tetramer, oligomer, a homopoiymer, a copolymer, etc. Both acryiate and methacryiate are further 
included [ vocabulary / "an acrylic (meta)" ] with the vocabulary "acryiate (meta)" including both an 
acrylic and a meta-acrylic. Similarly, the vocabulary "acrylamide (meta)" means both acrylamide and 
meta-acrylamide. "Alkyl" contains a straight chain, branched chain, and a ring type alkyl group. A 
"cross linker" and a "cross linking agent" are used exchangeable in this description. The vocabulary "a 
monomer" means the ethylene nature or the acetylene nature unsaturated compound by which a 
polymerization can be carried out. "Aperture" means Bahia, trenches, and such combination. The 
"structure" means various geometry and aperture is included. Unless it is shown especially in others, all 
amounts are percentage by weight and all ratios are weight ratios. Combination is possible for all 
numerical range including a boundary value. 

[0009] This invention relates to offering the base which has a flat front face locally substantially. This 
invention relates also to offering the base which has the aperture protected from a next etching process. 
For the base which has the structure, this invention offers the aperture with which offered the flat front 
face substantially and it filled up still more nearly substantially on all the structures. This invention is 
suitable for especially being filled up with aperture including Bahia in the dual DAMASHIN process in 
manufacture of a semi-conductor. The constituent of this invention useful as the constituent for 
flattening and the constituent for aperture restoration, especially a constituent for the Bahia restoration 1 
or more [ which has about 8000 or less weight average molecular weight and the Mw/Mn value of at 
least 1 .5 / of the polymer for which a bridge can be constructed ], and 1 or more acid catalysts, one or 
more cross linking agents, and one or more solvents are included. The polymer in which this bridge 
formation is possible as a polymerization unit Even if there are few polymers over which this hydroxyl 
can construct a bridge further including MONOMA ** which has at least one hydroxyl, it is about 3 % 
of the weight. As for the polymer which can construct a bridge, it is desirable to have about 5000 or less 
weight average molecular weight, and it is about 3000 or less more preferably. Moreover, it is desirable 
to have about 300 weight average molecular weight at least, it is about 400 at least preferably, and the 
polymer which can construct a bridge is about 500 at least more preferably. Therefore, especially the 
range of useful weight average molecular weight is about 300 - abbreviation 5000. 
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[0010] The polymer which can construct a bridge for this invention is low molecular weight, and has 
large molecular weight distribution, the molecular weight distribution of this invention are characterized 
with the ratio (Mw/Mn) to degree of dispersion of a polymer, i.e., the number average molecular weight 
of weight average molecular weight, — having the polymer of this invention — typical — the Mw/Mn 
value of at least 1.5, i.e., degree of dispersion, — having - desirable — at least 1.8 — more — desirable — 
at least 2.0 - further — more — desirable — at least 2.5 — further — more — desirable — at least 3.0 — it is 
at least 3.5 most preferably, typical degree of dispersion of the polymer in which such bridge formation 
is possible -- the range of 1.5-4 — it is desirable - 1.8-4 - it is 2-4 more preferably. The polymer of 
this invention contains the monomer which has one or more hydroxyls as a polymerization unit. Such a 
monomer can be aliphatic series or aromatic series, and can contain other functional groups. The 
monomer which has such hydroxyl is understood to be what can have 1, 2, 3, 4, or the hydroxyl beyond 
it. The polymer which can construct a bridge is desirable about 3% of the weight at least, and hydroxyl 
is more preferably contained at about 8 % of the weight at least about 5% of the weight. Especially the 
polymer in which useful bridge formation is possible has the hydroxyl of about 3-25 % of the weight of 
abbreviation. 

[001 1] Although the polymer of the arbitration which contains an aromatic aldehyde condensation 
product and the monomer which has one or more hydroxyls as a polymerization unit as a polymer in 
which suitable bridge formation is possible is mentioned, it is not limited to this. Although phenol 
novolak resin is mentioned as a useful aromatic series-aldehyde condensation product in this invention, 
it is not limited to this. Such novolak resin is typically prepared by condensation with the aldehyde of a 
phenol, this novolak resin is still better known, and it is Kirk. Othmer Encyclopedia of It is indicated by 
many periodicals containing ChemicalTechnology, 15 volumes, 176-208 pages, and 1968, and the 
publication which teaches such resin in this periodical is referred to as some of these descriptions. 
Although a phenol is a phenol generally because of itself formation of such phenol resin used, and not 
limited especially for example, other hydroxy permutation aromatic compounds like bisphenols 
including p-phenylphenol and 4, and 4-isopropylidene diphenol are suitable for alkylation phenol; lists 
including a resorcinol; gallic-acid; naphthol, cresol, a xylenol, and p-tert-butylphenol similarly. Cresol is 
mentioned as a desirable phenol and such mixture is more preferably mentioned to m-cresol, m- and the 
mixture of p-cresol, 2, 5-xylenol, and a list. The mixture of a hydroxy permutation aromatic compound 
can be advantageously used in this invention. 

[0012] Although the aldehyde used is formaldehyde typically, and not limited to other aldehydes, for 
example, these, an acetaldehyde, furfuraldehyde (furfiiraldehyde), and aromatic aldehyde can be used. 
Desirable aromatic aldehyde has hydroxyl in an allocation to a carbonyl group. The most desirable 
aromatic aldehyde is salichlaldehyde, benzaldehydes, and such mixture. As other suitable aromatic 
aldehyde for the object of this invention, 2-chlorobenzaldehyde, a 3-hydroxy benzaldehyde, a 4-hydroxy 
benzaldehyde, 2-methoxy benzaldehyde, 3-nitro benzaldehyde, etc. are mentioned. The mixture of an 
aldehyde can be advantageously used in this invention. When aromatic aldehyde is mixed with 
formaldehyde precursors including formaldehyde or a paraformaldehyde, aromatic aldehyde exists 
exceeding the number of mols of formaldehyde, and is a thing of aldehyde mixture which exists at about 
90 % of the weight at least more preferably. 

[0013] Typically, phenol novolak resin is formed by condensing a phenol, i.e., a hydroxy-permutation 
aromatic compound, under an aldehyde and existence of an acid. Although mol concentration of an 
aldehyde can be slightly lessened rather than the mol concentration of a phenol, it can also exist in the 
equivalent or the slightly superfluous amount of a phenol, without making the resin over which the 
bridge was constructed form. At this point, the ratio to the aldehyde of a phenol can change from about 
1.1 to 1.0 to 1.0 to 1.1. Refer to U.S. Pat. No. 5939511 (Zampini et al.). Generally, in this invention, 
degree of dispersion of such an aromatic series-aldehyde condensation product useful as a polymer 
which can construct a bridge is about 2.5 at least, is about 3.0 at least preferably, and is about 3.5 at least 
more preferably. 

[0014] The ethylene nature which has the hydroxyl of arbitration, or an acetylene nature unsaturated 
compound is useful as a monomer which has the hydroxyl in this invention. The monomer which has 
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such hydroxyl can be aliphatic series or aromatic series. As a monomer which has suitable hydroxyl A 
phenol, cresol, resorcinol, pyrogallol, a methylol phenol, Methylol cresol, methylol resorcinol, methylol 
pyrogallol, A hydroxyethyl phenol, a hydroxypropyl phenol, hydroxyethyl cresol, A vinyl phenol, vinyl 
cresol, a vinyl methoxy phenol, Hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, To 3- 
hydroxypropyl (meta) acrylate and hydroxy cyclo, KISHIRU (meta) acrylate, Hydroxyphenyl (meta) 
acrylate, G ethylene glycol (meta) acrylate, Bis(hydroxyethyl) itaconate, bis(hydroxyethyl) citraconate, 
Although bis(hydroxyethyl) fumarate, hydroxyethyl itaconate, an allyl compound phenol, an allyl 
compound methoxy phenol, allyl alcohol, vinyl alcohol, etc. are mentioned, it is not limited to these. 
Although an acrylic acid (meta), acrylamide (meta), alkyl (meta) acrylate, alkenyl (meta) acrylate, 
aromatic series (meta) acrylate, a vinyl aromatic series monomer, nitrogen content compounds and these 
thio-analogs, a permutation ethylene monomer, etc. are mentioned to combination with the monomer 
which has the hydroxyl of this invention as a useful suitable monomer, it is not limited to these. 
[0015] Typically, in this invention, useful alkyl (meta) acrylate is alkyl (C1-C24) (meta) acrylate. As 
suitable alkyl (meta) acrylate, although "low cut (low cut)" alkyl (meta) acrylate, "mid cut (mid cut)" 
alkyl (meta) acrylate, and "high cut (high cut)" alkyl (meta) acrylate are mentioned, it is not limited to 
these. Typically, as for "low cut" alkyl (meta) acrylate, an alkyl group has 1-6 carbon atoms. As suitable 
low cut alkyl (meta) acrylate, although it passes, and KISHIRU methacrylate is mentioned to KISHIRU 
methacrylate and cyclo and KISHIRU acrylate and such mixture are mentioned to cyclo, they are not a 
methylmetaacrylate (MMA), methyl acrylate, ethyl acrylate, propyl methacrylate, butyl methacrylate 
(BMA), butyl acrylate (BA), isobutyl methacrylate (IBMA), and the thing limited to these. 
[0016] Typically, as for "mid cut" alkyl (meta) acrylate, an alkyl group has 7-15 carbon atoms. As 
suitable mid cut alkyl (meta) acrylate To 2-ethyl to KISHIRU acrylate (EHA) and 2-ethyl KISHIRU 
methacrylate, Octyl methacrylate, decyl methacrylate, isodecyl methacrylate (it IDMA(s)) The undecyl 
methacrylate which uses branching (CIO) alkyl isomer mixture as the base, Dodecyl methacrylate 
(known also as lauryl methacrylate), Although methacrylate, tetradecyl methacrylate (known also as 
milli still methacrylate), pentadecyl methacrylate, and such mixture are mentioned, it is not limited to 
these. As useful mixture, mixture [ of the dodecyl of dodecyl-pentadecyl methacrylate (DPMA), a 
straight chain, and branched chain, tridecyl, tetradecyl and pentadecyl methacrylate ]; and lauryl- 
millimeter still methacrylate (LMA) are mentioned especially. 

[0017] Typically, as for "high cut" alkyl (meta) acrylate, an alkyl group has 16-24 carbon atoms. As 
suitable high cut alkyl (meta) acrylate, although hexadecyl methacrylate, heptadecyl methacrylate, 
octadecyl methacrylate, nona decyl methacrylate, KOSHIRU methacrylate, EIKO sill methacrylate, and 
such mixture are mentioned, it is not limited to these. Cetyl-EIKO sill methacrylate which is the mixture 
of hexadecyl, octadecyl, KOSHIRU, and EIKO sill methacrylate as especially useful mixture of high cut 
alkyl (meta) acrylate (CEMA); although the cetyl-stearyl metaacrylate (SMA) which is the mixture of 
hexadecyl and octadecyl methacrylate is mentioned to a list, it is not limited to these. 
[0018] an above-mentioned MIDDO-cut and yes, - cut alkyl (meta) acrylate monomer is generally 
prepared by the standard esterification approach which used the long-chain fatty alcohol of reagent 
grade — having — these — the alkyl group of available alcohol is 10-15 pieces or the mixture of various 
chain length's alcohol which it has 16-20 pieces about a carbon atom commercially. As an example of 
these alcohol, it is Vista. Chemical Various Ziegler catalyst-ized (Ziegler catalyzed) ALFOL alcohol 
from company, ALFOL1618 and ALFOL1620, Shell Chemical TA-1618 of Proctor&Gamble's and the 
alcohol of the natural product origin like CO- 1270 are mentioned to various Ziegler catalyst-ized 
NEODOL alcohol from Company, i.e., NEODOL25L, and a list. [ i.e., ] Therefore, for the object of this 
invention, alkyl (meta) acrylate is meant with the thing also containing the mixture of the alkyl (meta) 
acrylate which each named alkyl (meta) acrylate product is not only included, but mainly contains the 
named specific alkyl (meta) acrylate. 

[0019] In this invention, a usefiil alkyl (meta) acrylate monomer can be an independent monomer, or can 
be mixture with which the number of the carbon atoms of an alkyl part differs. Moreover, in this 
invention, useful acrylamide (meta) and a useful alkyl (meta) acrylate monomer can be permuted by 
arbitration. As the permutation (meta) acrylamide and the alkyl (meta) acrylate monomer of suitable 
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arbitration, although hydroxy (C2-C6) alkyl (meta) acrylate, dialkylamino (C2-C6)-alkyl (meta) 
acrylate, and dialkylamino (C2-C6) alkyl (meta) acrylamide are mentioned, it is not limited to these. 
Especially a useful permutation alkyl (meta) acrylate monomer has one or more hydroxyls in an alkyl 
group, and hydroxyl is at least in beta- in an alkyl group especially (about 2-). The hydroxyalkyl (meta) 
acrylate monomer whose permutation alkyl group is the alkyl (C2-C6) of branched chain or a straight 
chain is desirable. As a suitable hydroxyalkyl (meta) acrylate monomer, although 2-hydroxyethyl 
methacrylate (HEMA), 2-hydroxyethyl acrylate (HEA), 2-hydroxypropyl methacrylate, l-methyl-2- 
hydroxyethyl methacrylate, 2-hydroxy-propylacrylate, l-methyl-2-hydroxyethyl acrylate, 2-hydroxy 
butyl methacrylate, 2-hydroxy butyl acrylate, and such mixture are mentioned, it is not limited to these. 
Suitable hydroxyalkyl (meta) acrylate monomers are HEMA, l-methyl-2-hydroxyethyl methacrylate, 2- 
hydroxypropyl methacrylate, and such mixture. Generally the mixture of the two latter monomers is 
called "hydroxypropyl methacrylate" or "HPMA." 

[0020] In this invention, as for other useful permutation (meta) acrylate and (meta) acrylamide 
monomers, an alky! group has a dialkylamino radical or a dialkylamino alkyl group. As an example of 
such permutation (meta) acrylate and (meta) acrylamide Dimethylaminoethyl methacrylate, 
dimethylamino ethyl acrylate, N and N-dimethylaminoethyl meta-acrylamide, N, and N-dimethyl- 
aminopropyl meta-acrylamide, N and N-dimethylamino butyl meta-acrylamide, N, and N-G ethylamino 
ethyl meta-acrylamide, N and N-diethylamino propyl meta-acrylamide, N, and N-diethylamino butyl 
meta-acrylamide, N-(l and l-dimethyl-3-oxo-butyl) acrylamide, N-(l and 3-diphenyl-l-ethyl-3-oxo- 
butyl) acrylamide, N-(l -methyl- l-phenyl-3-oxo-butyl) meta-acrylamide, And 2-hydroxyethyl 
acrylamide, N-meta-acrylamide of aminoethyl ethylene urea, Although such mixture is mentioned to N- 
METAAKURIRU oxy-ethyl morpholine, N-maleimide of dimethylamino propylamine, and a list, it is 
not limited to these. 

[0021] In this invention as other useful permutation (meta) acrylate monomers gamma-pro PIRUTORI 
(C1-C6) alkoxy siiyi (meth)acrylate, gamma-pro PIRUTORI (C1-C6) alkyl silyl (meth)acrylate, gamma- 
pro PIRUJI (C1-C6) alkoxy (C1-C6) alkyl silyl (meth)acrylate, gamma-pro PIRUJI (C1-C6) alkyl (Cl- 
C6) alkoxy silyl (meth)acrylate, BINIRUTORI (C1-C6) alkoxy silyl (meth)acrylate, BINIRUJI (C1-C6) 
alkoxy (C1-C6) alkyl silyl (meth)acrylate, Silicon content monomers including vinyl (C1-C6) 
ARUKOKISHIJI (C1-C6) alkyl silyl (meth)acrylate, BINIRUTORI (C1-C6) alkyl silyl (meth)acrylate, 
and such mixture are mentioned. As a vinyl aromatic series monomer useful as a partial saturation 
monomer in this invention, although styrene (STY), alpha methyl styrene, vinyltoluene, p-methyl 
styrene, ethyl vinylbenzene, vinyl naphthalene, vinyl xylenes, and such mixture are mentioned, it is not 
limited to these. Halogenated derivative; which the substitution product corresponding to the above- 
mentioned monomer is also contained as a vinyl aromatic series monomer, for example, contains one or 
more [ of a halogen radical like a fluorine, chlorine, or a bromine ] and nitroglycerine, cyano ** (Cl- 
C10) alkoxy ** halo (C1-C10) alkyl, KARUBO (C1-C10) alkoxy ** carboxy, amino, an alkylamino 
(CI -C10) derivative, etc. are mentioned. 

[0022] As a nitrogen content compound useful as a partial saturation monomer in this invention, and its 
thio-analog Vinylpyridines including 2-vinylpyridine or 4-vinylpyridine; A 2-methyl-5-vinyl-pyridine, 
2-ethyl-5-vinylpyridine, 3-methyl-5-vinylpyridine, 2, a 3-dimethyl-5-vinyl-pyridine, And 2-methyl-3- 
ethyl-5-vinylpyridine The low-grade alkyl made into the start (C1-C8) permutation N-vinylpyridine; - 
methyl-permutation quinoline and isoquinoline; - N-vinyl caprolactam; - N-vinyl butyrolactam; - N- 
vinyl-pyrrolidone; - vinyl imidazole; - N-vinylcarbazole; - N-vinyl-succinimide; - Acrylonitrile; o-, 
m-, (Meta) or p-amino styrene; - maleimide; - N-vinyl-oxazolidone; - N and an N- 
dimethylaminoethyl-vinyl ether; ethyl-2-cyanoacrylate; vinylacetonitrile;N-vinyl phthalimide;N-vinyl- 
thio-pyrrolidone - A 3-methyl-l-vinyl-pyrrolidone, a 4-methyl-l-vinyl-pyrrolidone, A 5 -methyl- 1- 
vinyl-pyrrolidone, a 3-ethyl-l-vinyl-pyrrolidone, A 3-butyl-l-vinyl-pyrrolidone, 3, and 3-dimethyl-l- 
vinyl-pyrrolidone, A 4, 5-dimethyl-l-vinyl-pyrrolidone, 5, and 5 -dimethyl- 1-vinyl-pynrolidone, 3, 3, a 5- 
trimethyl-l-vinyl-pyrrolidone, a 4-ethyl-l-vinyl-pyrrolidone, N-vinyl-pyrrolidone; vinyl pyrroles 
including a 5-methyl-5-ethyl-l-vinyl-pyrrolidone and 3 and 4, and 5-trimethyl-l-vinyl-pyrrolidone; 
although vinyl aniline; and a vinyl piperidine are mentioned, it is not limited to these, as a permutation 
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ethylene monomer useful as a partial saturation monomer in this invention ~ an allyl compound 
monomer, vinyl acetate, a vinyl formamide, vinyl chloride, and a vinyl full ora — although the id, a vinyl 
star's picture, vinylidene chloride, vinylidene fluoride, and a vinylidene star's picture are mentioned, it is 
not limited to these. 

[0023] As a polymerization unit, it is desirable to include one or more [ of an aromatic compound ] 
about 3% of the weight at least, it is about 5 % of the weight at least preferably, and the polymer which 
can construct a bridge for this invention is about 10 % of the weight at least more preferably. Especially 
the polymer in which useful bridge formation is possible contains them in about 20% of the weight of an 
amount, even if there are few total amounts of a polymerization unit. It is more desirable that the 
polymer which can construct a bridge contains one or more [ of an aromatic aldehyde condensation 
product ]. Especially the polymer in which useful bridge formation is possible is a polymer which the 
Mw/Mn value of this aromatic aldehyde condensation product is at least 2.5 or more [ of other polymers 
including 1 or more (meta) and the acrylate polymer of an aromatic aldehyde condensation product ] 
including one, and is at least 3.0 preferably. It is still more desirable that the polymer which can 
construct a bridge for this invention does not have a sill phenylene group substantially, and it is more 
desirable not to have a sill phenylene group at all. Typically, the polymer which can construct a bridge 
exists in the constituent of this invention in the amount of about 60 - 85% of abbreviation of solid 
content, and are about 70 of solid content - 85% of abbreviation preferably. 

[0024] In this invention, the catalyst of the useful cross linking agent is carried out from an acid, and it 
is the thing of the polymer which can construct a bridge, and the arbitration which constructs a bridge. 
As a suitable cross linking agent, G, tree, and tetrapod - or the polyfunctional ethylene nature partial 
saturation monomer beyond it is mentioned. In this invention as an example of a useful cross linking 
agent Trivinylbenzene, divinyl toluene, Divinyl pyridine, divinyl naphthalene, and divinyl xylene; and 
ethylene glycol diacrylate, Trimethylolpropane triacrylate, the diethylene-glycol divinyl ether, A 
TORIBI nil cyclohexane, allyl compound methacrylate (ALMA), Ethylene glycol dimethacryiate 
(EGDMA), diethylene glycol dimethacryiate (DEGDMA), Propylene glycol JIMETA acrylate, 
propylene glycol diacrylate, Trimethylolpropane tri-methacrylate (TMPTMA), a divinylbenzene (DVB), 
Glycidyl methacrylate, 2,2-dimethyl propane 1, 3 diacrylate, 1, 3-butylene-glycol diacrylate, 1,3- 
butylene glycol dimethacryiate, 1,4-butanediol diacrylate, diethylene glycol diacrylate, Diethylene 
glycol dimethacryiate, 1,6-hexanediol diacrylate, 1, 6-hexanediol dimethacryiate, tripropylene glycol 
diacrylate, Triethylene glycol dimethacryiate, tetraethylene glycol diacrylate, Polyethylene-glycol 200 
diacrylate, tetra-ethylene glycol dimethacryiate, Poly ethylene glycol dimethacryiate, ethoxyl-ized 
bisphenol A diacrylate, Ethoxyl-ized bisphenol A JIMETA acrylate, polyethylene-glycol 600 JIMETA 
acrylate, Pori (butanediol) diacrylate, a pentaerythritol thoria chestnut rate, Trimethylolpropane 
triethoxyacrylate, glyceryl propoxy thoria KURIRETO, Pentaerythritol tetraacrylate, pentaerythritol 
tetramethacrylate, Dipentaerythritolmonohydroxypentaacrylate, a divinyl silane, A TORIBI nil silane, a 
dimethyl divinyl silane, divinyl methylsilane, A methyl TORIBI nil silane, a diphenyl divinyl silane, 
divinyl phenylsilane, TORIBI nil phenylsilane, a divinyl methylphenyl silane, a tetravinyl silane, 
Dimethyl vinyl disiloxane, Pori (methylvinyl siloxane), Pori (vinyl hydronalium siloxane), Although 
such mixture is mentioned to Pori (phenyl vinyl siloxane), tetrapod (C1-C8) alkoxy glycoluryl (for 
example, tetramethoxy glycoluryl and tetra-butoxy glycoluryl), and a list, it is not limited to these. 
Typically, the cross linking agent of this invention is used in the amount of about 5 - 25% of 
abbreviation of solid content, and are about 10 of solid content - 22% of abbreviation preferably. 
[0025] In this invention, a free acid and an acid generator are mentioned as a useful acid catalyst. It is 
the constituent and compatibility of this invention and the free acid of arbitration which carries out the 
catalyst of the bridge formation of a cross linking agent to a polymer further fits the activity in this 
invention. As an example of a free acid, although sulfonic acids including methansulfonic acid, ethane 
sulfonic acid, a propyl sulfonic acid, a phenyl sulfonic acid, toluenesulfonic acid, 
dodecylbenzenesulfonic acid, and trifluoro methylsulfonic acid are mentioned, it is not limited to these. 
As an acid generator, a heat acid generator (TAG), photo-oxide generating agents (PAG), and such 
mixture are mentioned. The heat acid generator of arbitration and the photo-oxide generating agent of 
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arbitration are useful in this invention. A heat acid generator is the compound of arbitration which 
separates an acid at the time of heat treatment. As a suitable heat acid generator, although 2, 4, 4, 6- 
tetrabromo cyclohexadiene-on, benzoin tosylate, 2-nitrobenzyl tosylate, the alkyl ester of other organic 
sulfonic acids, and the amine salt of a sulfonic acid are mentioned, it is not limited to these. Generally 
the compound which generates a sulfonic acid is suitable in the case of activation. A photo-oxide 
generating agent is a compound which separates an acid in the case of a photolysis. As a suitable photo- 
oxide generating agent, it is onium salt;l and 1-screw (p-chlorophenyl). - Although other photo-oxide 
generating agents indicated in this description for the activity in halogenation nonionic photo-oxide 
generating agent; and photoresist constituents including 2, 2, and 2-trichloroethane are mentioned, it is 
not limited to these. 

[0026] Typically, an acid catalyst exists in the constituent of this invention in the amount of about 0.1 - 
8% of abbreviation of solid content, and are about 0.5 of solid content - 5% of abbreviation preferably. 
In this invention, it is desirable that the mixture of an acid catalyst is used. As a suitable combination, 
the combination of a free acid and a photo-oxide generating agent and the combination of a free acid and 
a heat acid generator are mentioned. Generally such an acid catalyst is known, or is commercially 
available, and it can be used, without refining further. The constituent of this invention contains one or 
more solvents. The solvent of the arbitration which is compatibility is suitable for a compound. The 
solvent of low viscosity is desirable. As a suitable solvent, propylene glycol methyl ether acetate, 2- 
heptanone and ethyllactate; or 2-methoxy ethyl ether (jig lime), One or more [ of glycol ether including 
ethylene glycol monomethyl ether and propylene glycol monomethyl ether ]; Methoxybutanol, The 
solvent which has both the ether including an ethoxy butanol, methoxy propanol, and ethoxy propanol, 
and hydroxyl; Methyl-cellosolve acetate, Ethylcellosolve acetate, propylene-glycol-monomethyl-ether 
acetate, Ester including dipropylene-glycol-monomethyl-ether acetate and other 2 base ester; although a 
gamma-butyrolactone is mentioned to a propylene carbonate list, it is not limited to these. In this 
invention, especially a useful suitable solvent is a high-boiling point, i.e., a solvent which has at least 
preferably about 170 degrees C of about 190-degree C boiling points at least, comparatively. The 
mixture of a solvent can be advantageously used in this invention. Therefore, the solvent of this 
invention is mixable with other one or more solvents. Such other solvents may be any of a high-boiling 
point or a low-boiling point. 

[0027] Although the constituent of this invention is not limited to arbitration by other one or more 
components and these, it can contain a plasticizer, a surface active agent, a leveling agent, a color, a 
pigment, a chromophore, etc., for example. It is added by the constituent of this invention and a 
plasticizer can improve the specific property of a constituent. As a suitable plasticizer, although 2 base 
ester including a dimethyl horse mackerel peat and dimethyl succinate is mentioned, it is not limited to 
these. The mixture of a plasticizer can be used in this invention. Typically, a plasticizer is used in the 
amount of about 0.5 - 10% of abbreviation of solid content, and are about 1 of solid content - 5% of 
abbreviation preferably. It is desirable that one or more plasticizers are used in the constituent of this 
invention. It is recognized by this contractor that a lot of plasticizers like [ to 100% of - abbreviation ] 
can be advantageously used in this invention to about 50 of solid content. 

[0028] It sets to this invention and is Union as an advantageous leveling agent. Surface leveling agents 
including what is available as a trade name Silwet7604 from Carbide, or 3M The available surfactant 
FC430 is mentioned from Company. Selection and the amount of such a leveling agent are the matter of 
this contractor's capacity within the limits. The constituent of this invention can also function as 
antireflection coating. For example, when the polymer and/or cross linking agent which can construct a 
bridge contain an aromatic series radical, such a constituent can be used as an acid-resisting constituent 
for a 193nm radiation. In another mode, copolymerization or by mixing, it can be added by the 
constituent of this invention and a color or a chromophore can offer a useful acid-resisting constituent in 
the radiation of other wavelength. 

[0029] 1 or more [ of the desiccation component in a solvent, i.e., the polymer for which a bridge can be 
constructed, ], 1 or more [ of an acid catalyst ], and 1 or more [ of a cross linking agent ] concentration 
changes according to various factors like the application approach. Generally, the solid content content 
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of the constituent of this invention is about 0.5 - 25% of the weight of the AUW of a constituent, and 
changes preferably in about 2 - 20% of the weight of the range of the AUW of a constituent. The 
constituent of this invention is prepared by mixing a component in order of arbitration. Especially, as a 
constituent of suitable this invention, the polymer which can construct a bridge is an aromatic aldehyde 
condensation product, and it is dodecylbenzenesulfonic acid (blocked) with which the acid catalyst was 
blocked, and it is tetra-butoxy glycoluryl preferably and tetramethoxy glycoluryl or tetra-butoxy 
glycoluryl, and the constituent whose solvent is propylene-glycol-monomethyl-ether acetate further are 
mentioned for a cross linking agent. 

[0030] The constituent of this invention is useful although flattening of the front face of bases including 
an electron device is carried out substantially. Although a semiconductor device like the wafer 
especially used in manufacture of a printed wired board, a conductor, and a semi-conductor as a useful 
base is mentioned, it is not limited to these. The constituent of this invention can be applied to a base 
and flattening can be carried out with the various means of arbitration including spin coating. When 
applied to a base, the constituent of this invention offers coating or the layer deposited on the front face 
of a base. When a constituent is applied to a thing like a semi-conductor wafer by spin coating, the 
thickness of the film obtained can be controlled to be set to less than about 200A - about 1.5 
micrometers. One or more [ of the polymer / molecular weight / for which this invention can construct / 
whose a Mw/Mn value it is 8000 or less and is at least 1 .5 / a bridge ] It is a constituent containing 1 or 
more [ of an acid catalyst ], 1 or more [ of a cross linking agent ], and 1 or more [ of a solvent ]. The 
polymer in which this bridge formation is possible as a monomeric unit Said constituent of further the 
polymer for which this hydroxyl can construct [ this ] a bridge which is about 3 % of the weight at least 
including the monomer which has at least one hydroxyl The method including the process which 
hardens this constituent selectively at least by heating this base at sufficient temperature to make it 
deposit on the front face of a base, and harden this constituent selectively at least to; pan of offering on a 
base the front face by which flattening was carried out substantially locally is offered. 
[0031] Drawing 1 is the sectional view of Bahia 12 in the layer 10 which has aperture deposited on the 
base 16, it fills up with this Bahia thoroughly with the constituent 14 of this invention, and this 
constituent 14 forms the front face by which carried out the overcoat of the layer 10 which has aperture, 
and flattening was carried out substantially. The base by which flattening was carried out substantially 
means the base which has the aperture with which it filled up substantially. The aperture "with which it 
filled up substantially" has the aperture restoration ratio (aperture fill ratio;AFR) of about 2 - 
abbreviation 100. Formula A/B defines for the aperture which AFR has a larger aspect ratio than 2, and 
has the size of 0.5 micrometers or less preferably, A is the height of the constituent for aperture 
restoration within aperture among a formula, and B is the film of the constituent for aperture restoration 
on the front face of the layer which has aperture, or the thickness of a layer. This relation is further 
shown in drawing 2 , and drawing 2 is the sectional view of Bahia 12 in the layer 10 which has the 
aperture arranged on a base 16, and it fills up with this Bahia substantially with the constituent 14 of this 
invention. Above-mentioned AFR can be determined about the aperture with which it filled up 
thoroughly as shown in drawing 1 , or the aperture with which it filled up selectively as shown in 
drawing 2 . 

[0032] Typically, about 75 degrees C - about 250 degrees C of constituents of this invention are 
preferably hardened selectively at least by being heated at the temperature of about 90 degrees C - about 
225 degrees C. It says "it hardens selectively at least" and that the constituent for aperture restoration is 
constructing the bridge about 10% at least. As for the constituent for aperture restoration, it is more 
desirable that a bridge is constructed over a bridge being constructed substantially preferably and 
thoroughly. The constituent of this invention can be hardened by covering the base covered with this 
constituent over one step or 2 step BEKU. 1 step BEKU is sufficient temperature to construct a bridge 
substantially preferably selectively at least in the constituent of this invention, and time amount, and 
heats this constituent. By the exception method, although 2 step BEKU can be used and this 2 step 
BEKU is not enough to harden the constituent of this invention, this constituent is heated at the 1st 
temperature which can be made to be able to carry out a reflow of this constituent, and can raise 
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flattening, then this constituent is heated by the 2nd sufficient temperature and time amount to construct 
a bridge substantially preferably selectively at least. When 2 step BEKU is used, as for the base 
containing the constituent of this invention, AFR is preferably heated at least 15% at least 10% by 
temperature and time amount which increase at least 25% more preferably. 
[0033] One or more [ therefore, / of the polymer / weight average molecular weight / for which this 
invention can construct / whose a Mw/Mn value it is 8000 or less and is at least 1 .5 / a bridge ] It is a 
constituent containing 1 or more [ of an acid catalyst ], 1 or more [ of a cross linking agent ], and 1 or 
more [ of a solvent ]. The polymer in which this bridge formation is possible as a polymerization unit 
Said constituent of further the polymer for which this hydroxyl can construct [ this ] a bridge which is 
about 3 % of the weight at least including the monomer which has at least one hydroxyl The front face 
on a base which heats this base at 1st sufficient temperature to make it deposit on a base and carry out a 
reflow of the; this constituent,; Ranks second, and includes the process which heats this base at 2nd 
sufficient temperature to harden this constituent and by which flattening was carried out substantially 
locally is also offered. As for a base, it is desirable to have one or more aperture, 
[0034] Such a process produces the base which has the polymer film, coating, or the layer over which 
the bridge was constructed and which has the front face by which flattening was carried out 
substantially. This film as a polymerization unit 1 or more [ of the polymer which can construct a 
bridge ], and 1 or more [ of a cross linking agent ] are included. The polymer in which this bridge 
formation is possible 8000 or less weight average molecular weight, And it has the Mw/Mn value of at 
least 1 .5, and the polymer in which this bridge formation is possible has the monomer which has at least 
one hydroxyl as a polymerization unit, and further, this hydroxyl is about 3 % of the weight, even if 
there are few polymers in which this bridge formation is possible. This invention is useful especially 
although Bahia is protected in the dual DAMASHIN process in semi-conductor manufacture to offering 
the front face by which flattening was carried out substantially locally, and coincidence. Therefore, this 
invention is a base which has aperture and the constituent containing the polymer by which the bridge 
was constructed over this aperture is included. 1 or more [ of the polymer over which the this polymer 
over which the bridge was constructed can construct a bridge as a polymerization unit ], and 1 or more 
[ of a cross linking agent ] are included. The polymer in which this bridge formation is possible has 
8000 or less weight average molecular weight and the Mw/Mn value of at least 1 .5. The base which has 
said aperture of the polymer over which this hydroxyl can further construct a bridge which is about 3 % 
of the weight at least including the monomer in which the polymer in which this bridge formation is 
possible has at least one hydroxyl as a polymerization unit is offered. 

[0035] In a dual DAMASHIN process, first, aperture including Bahia is formed in bases including a 
dielectric layer, antireflection coating is applied to arbitration, subsequently, a photoresist layer is 
applied, pattern attachment of the trench is carried out, a resist is exposed and developed, and a trench is 
etched fiirther. In such a process, if the bottom product of aperture is not protected, it may receive 
breakage. This invention has about 8000 or less weight average molecular weight and the Mw/Mn value 
of at least 1.5. It is a constituent for aperture restoration containing 1 or more [ of the polymer which can 
construct a bridge ], 1 or more [ of an acid catalyst ], 1 or more [ of a cross linking agent ], and 1 or 
more [ of a solvent ]. It has the monomer in which the polymer in which this bridge formation is 
possible has at least one hydroxyl as a polymerization unit. Further the polymer for which this hydroxyl 
can construct [ this ] a bridge is about 3 % of the weight at least. The approach of protecting the bottom 
product of aperture in the manufacture including the process heated to sufficient temperature to make 
said constituent for aperture restoration deposit on the front face of a base, and harden this constituent 
for this base to; pan of an electron device is offered. 

[0036] The dual DAMASHIN process is important in manufacture of a semiconductor device. One or 
more [ of this 1st aperture ] is selectively filled up with the constituent for aperture restoration at least, 
therefore, this invention - a base - the 1st two or more aperture - providing — ;b - this constituent One 
or more [ which has about 8000 or less weight average molecular weight and the Mw/Mn value of at 
least 1 .5 / of the polymer for which a bridge can be constructed ] The polymer in which this bridge 
formation is possible contains the monomer which has at least one hydroxyl as a polymerization unit 
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including 1 or more [ of an acid catalyst ], 1 or more [ of a cross linking agent ], and 1 or more [ of a 
solvent ]. Are said constituent for aperture restoration which is about 3% of the weight over which this 
hydroxyl can further construct a bridge of a polymer, and a;c this base is heated, this constituent is 
hardened selectively at least making ~;d -- the 2nd aperture which connects two or more [ of the 1st 
aperture with which it filled up selectively at least ] - plasma etching -- carrying out --; -- further - e - 
this constituent hardened selectively at least -- this - the process removed from the 1st two or more 
aperture is included - The approach of manufacturing an electron device is offered. In such a dual 
DAMASHIN process, as for a process, it is desirable to include further the process which makes 
antireflection coating deposit on the front face of the constituent for aperture restoration, and it is more 
desirable to make a photoresist deposit on the front face of this antireflection coating. Subsequently, 
before etching, actinic rays are used for a photoresist and it is exposed. In such a process, it is still more 
desirable that the plasma-etching rate of the constituent for aperture restoration and a base conforms 
substantially. 

[0037] When the aperture restoration matter of this invention is plasma etching-proof nature too much, 
i.e., being slowly etched rather than the matter which has aperture like a dielectric layer, while etching a 
trench, a problem arises. When the matter 20 which has aperture is etched about such a case and it forms 
a trench 22, "a fence (fence)" or the ORGANO metallic (organometallic) polymer residue 24 with it 
difficult [ to remove ] adjoins the matter 26 for aperture restoration, and produces drawing 3 . Such a 
fence 24 has the case in the copper 28 of a dual pellet syn conformation object as shown in drawing 4 
where it remains after metalization. 

[0038] By fitting substantially the plasma-etching rate of the matter for aperture restoration to the 
plasma-etching rate of the layer which has the aperture of a base, formation of such a fence is reduced or 
it is removed. The plasma-etching rate of the constituent for aperture restoration of this invention can be 
adjusted by adjusting the ratio to the non-aromatic radical of the aromatic series radical in this 
constituent. For example, the plasma-etching rate of this matter increases by reducing the content of the 
aromatic series radical in the matter. Therefore, for application which requires that the plasma-etching 
rate of the aperture restoration matter should be more high, it is desirable to reduce the amount of the 
aromatic series radical in the polymer or cross linking agent in which it is possible, the content of the 
aromatic series radical in a constituent is reduced, for example, bridge formation. Such reduction of an 
aromatic compound content can be easily attained by using an aliphatic compound instead of an 
aromatic compound. Therefore, the plasma-etching rate of a constituent increases by replacing an 
aromatic series monomer by the aliphatic series monomer. For example, in manufacture of the semi- 
conductor using a dual DAMASHIN process, it is desirable that the plasma-etching rate of the 
constituent for aperture restoration suits substantially the plasma-etching rate of the layer which has 
aperture including a dielectric layer. As for "the plasma-etching rate which suited substantially", the 
plasma-etching rate of the matter which has aperture means that it is the etching-proof nature large twice 
from about 1 rather than the plasma-etching rate of the constituent for aperture restoration. As for the 
plasma-etching rate of the constituent for aperture restoration of this invention, it is desirable that it is 1 
to 2 twice [ which has aperture ] the plasma-etching rate of the matter. When it fits substantially the 
plasma-etching rate of the layer which has a constituent for aperture restoration, and aperture, the 
content of the aromatic series radical of the polymer in the constituent for aperture restoration for which 
a bridge can be constructed is low, for example, it is preferably desirable that an aromatic series radical 
is not included substantially more preferably less than about 5% of the weight less than about 10% of 
the weight. 

[0039] One or more [ therefore, / which has about 8000 or less weight average molecular weight and the 
Mw/Mn value of at least 1 .5 on the front face of the base with which this invention has aperture in a 
layer / of the polymer for which a bridge can be constructed ] It is the constituent for aperture restoration 
which contains one or more [ of a solvent ] in 1 or more [ of an acid catalyst ], and or more 1 list of a 
cross linking agent. The polymer in which this bridge formation is possible contains the monomer which 
has at least one hydroxyl as a polymerization unit. The polymer for which this hydroxyl can construct 
[ this ] a bridge is about 3 % of the weight at least. At least one of the polymer in which this bridge 
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formation is possible, and these the cross linking agents contains an aromatic series monomer as a 
polymerization unit. At least one of the polymers and these cross linking agents in which this bridge 
formation is still more possible Process; and the base which contain an aliphatic series monomer as a 
polymerization unit and on which said constituent for aperture restoration is made to deposit The 
process which heats this constituent at sufficient temperature for making it harden selectively at least is 
included. The plasma-etching rate of; this constituent for aperture restoration, The approach of 
protecting the bottom product of the aperture in manufacture of an electron device that the plasma- 
etching rate of the layer which has this aperture conforms substantially is offered. 
[0040] moreover, the base which has one or more aperture in a layer according to this invention - it is — 
this ~ said base with which the etch rate of the polymer over which the bridge was this constructed, and 
the etch rate of the layer which has aperture conform substantially is offered including the constituent 
for aperture restoration with which one or more aperture contains the polymer over which the bridge was 
constructed. Although this invention is indicated about manufacture of a semi-conductor, this invention 
is recognized to be what can be used in a wide range application object. It is recognized that this 
invention is also useful to comprehensive flattening of a base. The following example means illustrating 
the further various modes of this invention, and does not mean limiting the range of this invention in any 
modes. 

[0041] The compound for example 1 aperture restoration is metacresol-Para-cresol. - 2, 5-dimethoxy 
phenol novolak polymer (the propylene-glycol-monomethyl-ether acetate (PGMEA) solution of solid 
content 2 1 . 1 1 8g 30%) As a Mn800 and Mw2500g/mol, Tg83 degree C, a Para-toluenesulfonic acid 
mono-hydrate (5.02% solution in PGMEA, 1.125g, 0.5 % of the weight of solid content), and a cross 
linking agent They are FC430 (more nearly available (inside of PGMEA 1%) than 3M company) (g 
[ 0.337 ], 0.05% of solid content), and a dimethyl horse mackerel peat (although it is the 5% of the total 
solid content) as tetramethoxy glycoluryl (0.748g, 15% of solid content), and a surface activity leveling 
agent. It was prepared by being contained in count of solid content, twisting and mixing 0.323g and 
PGMEA26.32g (26.32 lg). This prepared the 50g sample at 15% of solid content, a compound is enough 
to dissolve the matter - a period roll should be carried out and let the 0.2-micron Pori 
(tetrafluoroethylene) (PTFE) filter pass before an activity — it passed. 

[0042] This solution is 3000rpm, and it was designed so that 3000A film thickness might be produced 
on a title after BEKU. This solution was applied on the wafer by which pattern attachment was manually 
carried out so that it might have Bahia of various sizes with a depth of about 1 micrometer. 
Subsequently, the wafer rotated by 3000rpm, then, subsequently was first heated for 60 seconds at 205 
degrees C for 60 seconds by 90 degrees C. Although it had the same size of 250nm, Bahia separated in 
the different consistency or different pitch all over a field was estimated by the scanning electron 
microscope (SEM). Drawing 5 is SEM of Bahia with which it filled up which has the pitch of 1 : 1 . 
Drawing 6 is SEM of Bahia with which it filled up which has the pitch of 1 :3. Drawing 7 is Bahia which 
has the pitch of 1:6 and with which it filled up (isolated). These data have the gap-filling property 
excellent in this compound, and show an over filling (overfill), i.e., carried out the overcoat and 
thoroughly filled up with Bahia, a little about the structure evaluated. 

[0043] The 2 para-toluenesulfonic acid of examples was replaced with 25% solid content solution in the 
ISO-propanol of blocked 0.479g dodecylbenzenesulfonic acid (Nacure 5225 [ available from King 
Industries, Norwalk, and Connecticut ]) as a heat acid generator, and the approach of an example 1 was 
repeated except for the weight of the component of further others having been changed, the :metacresol- 
Para-cresol -2 whose used compound is as follows, and 5-dimethoxy phenol novolak polymer (30% 
solid content solution in PGMEA --) dodecylbenzenesulfonic acid (25% solid content solution in ISO- 
propanol ~) blocked 33.581g As 0.479g, 1% of solid content, tetramethoxy glycoluryl (1.800g, 15% of 
solid content), and a leveling agent FC430 (1% solution in PGMEA,g [ 0.603 ], 0.005% of solid 
content), a dimethyl horse mackerel peat (it does not contain in calculation of 0.528g, 5% of solid 
content, and solid content), and the remainder are PGMEA(s). 

[0044] The approach of an example 2 was repeated except for the example 3 tetramethoxy glycoluryl 
cross linking agent having been permuted by tetra-butoxy glycoluryl. therefore, the :metacresol-Para- 
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cresol -2 whose compound was as follows and 5-dimethoxy phenol novolak polymer (30% solid content 
solution in PGMEA — ) dodecylbenzenesulfonic acid (25% solid content solution in ISO-propanol — ) 
blocked 301.268g and 75.95% of solid content 9.520g, 2% of solid content, tetra-butoxy glycoluryl 
(26.180g) They are 22% of solid content, FC430 (1% solution in PGMEA,g [ 5.950 ], 0.05% of solid 
content), a dimethyl horse mackerel peat (it does not contain in calculation of 5.950g, 5% of solid 
content, and solid content), and 322.512g PGMEA. This prepared the 700g sample at 17% of solid 
content. The sample was diluted by less than 10% of solid content, and the spin coat was carried out on 
the wafer which has Bahia with a depth of 1 micrometer (3000rpm). Subsequently, the wafer was heated 
for 60 seconds at 205 degrees C. Although it filled up with Bahia isolated for the lower solid content 
content substantially, it filled up with Bahia in the field of dense structure selectively. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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30 4' -4 vrneuf >v*-7iV-;l'«rt4t:*!>fc1-*kT 
7.7^y-;ucD49^, fWkKn + yf^fMA 

U/-W»ftft,Jl, 4f)»SL<»4, m -?W/- 
^> m-4540 f p WV-^KO^S-g-!^, 2, 5 - ^-> 

^•>«^#Mb-^<0S^«4, *^(ciJv^r*?lJ 

[0 0 12] •ffiffl^tt^.T^T't KJ4, ASWt-{4*;u 
A7*ft K-e*4* f . t07A-7t K, CTx»4. Ztl 
40 h\zm.'g.2ixZ> t<OT*li^v>>5* > 7th7*7't:K 7 
*7A-7;l"T*fc K(furfuraldehyde)4J 
4 ^#^7 frT t K^ttffl $ ^-2. - t ^T* # ^. o ft * 

%&WiT)UTt KI4-9-'J^^7^r'K K, ^t>X7^f 
K45 4U f -ftf,<7>S^-C*^ )o *^(0§fi<)^jf^ 
ttfa^^mr )\<TK Yt LTI4, 2-?nn^-/X7 
KKK, 3 -t Kn*-/^>X7A'7' h\ 4-kK 
D^y/^X7*f t K 2 -7- h*v^>X7;Pr'k 
50 h\ 3--l-D'<>X7*fliKiW||ff ) JlJ 0 7 
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fc^-c^e ^fir^ft vi) t *)\si±T)\'7*\i h\ i 
tz\t/<y^)VA7)^v*\L Vat C^tt^twuAr^f 

[0 0 13] HlWUli, 7x;-^,f7^»li 

f^i:j§Sl^iTfffit-?)^h ttl^o ZO&T* 7 
-^07^1: K^at-rsJt^tttti. o 

JRfK 1 * 5939511-?- (Zampini et a 
1. ) #JSo «LT. *«WiC*v»T««flriB4#'J^ 

OiMftKtt^ft < t 2 . 5t*^ffil< (±^ft 20 

3. 5-e** 0 

^n-;i^ ^fD-;H/^y;-;K 7 50 

fn-^lfn^n-^, t pn^yxf ^7x7-^ 
t Kn^ry7 p ne^7xy-;K bKn^yxf^i/ 
V— ;K if— ^7x/- ;k if — uy— ;k \£~)V 

^h^ry7xy-;K tKn^yxf;l, (^) 
P-K 2-tKn^yyn^ (>?) r^ijp- 

Kn^ryy^U^yjl/ 7^yV-K b KD 

^ry7x^^ (^*) 7^yu-K v-JH^W>^i; 

3-^ (*f?) 79')\s~h, tfX (HKD^ryxf 

;U) ^^rr^-b, (bKn + yxf^) vhy^ 40 

If* (tKn^yxf;!/) 7v v-K t: Kn 
^ryxfjK^n^-f, 7 , J^7xy-K 7'iJM 

F^ry7xy-;K 7 ? J;P7^^-;w hf-^r;i/n- 
;p * ttf*^ f <b *l « # c: ft h \ z m 5e £ it * t> o -ci 4 & 

*V^BU 7>'J^7U\ 7W^ (7?) 

7^yu~K 7^^-;i/ (^^) 7*yu-K 

SI (^^) 7*yi^-K if- mm 
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Xit^o 

[0 0 15] **fli:fiv»TtI47^* 
^ (^) — hit, (C1-C24) 7;i^;v 

*) 7? y u- Ffi^o #3&7/i'*;i' 
7* y h t LTIi. rn-*yF (low cu 
t ) J T)V*)V (> 7^'J U~ K |"3 ? v h 

(mid c u t ) J 7^*^ (> *) 7^ "J U- hio 
itf ['UiJv h (h i gh c u t ) J 7^*^ (7 
*) 7^y h&mifh1XZ&Ztlhtz&Lfc2ti2>i> 
(DXlttc^o y Y] T)V*)V jr) 79*)U 

-hit, HaWfctt. 7^4r^*#l-6«OjR*H(^ 

7^Ul/-btLtli> ^fJM^7^'Jl/-h 
(MMA) , *3~)1>7 9V Is- h, xf^7^'Jl^- 

h (bma) > yw^'iu-h (ba) . ^fyyf 

;M^7^'Jl^-F (I BMA) . ^y;M^7^'J 
W-K y^n^+y;M *7^ y Is- K v^n^ 
y;u7^ 1 Ju-h, io J: oift^ttrt^f <b ti& 

[0 0 16] y K* y H 7^*^ (7 ^) 7^y 

7^'Jl/-btLtli, 2-^^;u-\*v^7 
^'JP-'h (EHA) , 2-xf^ y j^^7^»j 

V-h, 4 7fy^> 97 2 y ) h ( I DMA, 

(cio) 7fr*)i<m&i£&&y9Z'<-At-rz>) , * 
(7«)^M^7^ , ;i'-htu4at ) W) , hy 

fy^> ^7^ y U— fF7fv^>^7^'^- 
h (<*)X*)\'*?7?*)\s-h tLXi>ftt>tL2>) % 
sO?TZsfr* 979 y V- h, &£TfZiXb<DW&fy 

^m%m.&®)t LT(±, Kf , y^-^>^fy;M^7 
^yw-h (DP MA) , itai^J:^^^ Kfy 

7 9VU- h<Dm.&fy) ; ^i^/^^y y 
*7*yi"-h (LMA) ^W^ti^o 
[0 0 17] \s\^iij y hi 7)\s*)\s (>^) 7^y V 
-hit, grMttlZlt, 7***1k1fi\ 6-2 4^BO^m 

(>^) 7^ l JI/-ftLTIi, ^tfy^^^7^ 
yu—K ^fyJM^7^'Jl/-h, ^-^^t'v 

;m^7^^-f, si-rzsju* 979 *) U- h, ? 

isto* 97 9') U- h, =-4 3yW 97 9') U— h, 

£*)0-ei±&v* 0 M^f*7h7W^ (^) 7^n 

- h<Oftlzmm%&&&lt LXit, ^**TTis)U^ 
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*7*->;K =?'>;ui3J:^>f u is )V * 979 y hco 
ffi^T-ab£-tr^;u--x\>f ^ v;uy U U™ h (C 

EMA) ;l(FMtfyHJ:W^fy;M^ 

^Ul^-h (SMA) tf^lf ^tV^^Ctt^dE^^tt 

[0 0 18] ±^0^ y y h&£lf^<{ -± y h 

T)v^)v (*9) T9 y SELr. IS 

«4TiU3-/K±. T^ + ^RXU^il 0-1 5 

■ ifcjii 6-2 oia^ri"^. ^^iIfior;u^-;u 

ista Chemical company i)*h<D^ 
mtttT-yv-W&it (Ziegler catal 
yzed) ALFOLT/^-jK T^*>"6^ ALFO 
L 1 6 1 8 & J: IF A LFOL1620. Shell C 
hemi ca 1 Company frb <DW.A -f- — ^ 7 
-MftNEODOL7^n-/U> NEOD 
OL25L, ifcU^P roctor&Gamble' s 
thOTA- 161 8£J:U f CO-1270<DJ:d 

ZiLtzm*<OT)\s*)\> (*9) 7 9 y V- USS***/ 

*fitt?fc<, ^££ft£#;goT;u*;u y^y 

LT#tr. T)V*fc (*9) 7 9*)U-h 

[0019] *«MHi5v^T*ffl*r;u*^ (y 7 
9*) ifc 

7 9') fr7 $ V&XV7fr*fl' (*9) 79 V 

i£<7)g& T*y;wTS K^ITta-*^ (y 

9) T^'JV-h^/v-^Ltii, bKD*v (C2 
-Ce) 7)l>*)l> (*9) 79')U-h, y7;^^7 
(C2-C6) -T^^r^ (^*) T^VU-h, 

y7H^r^ (C2-C6) y^*^ (y*) y* 
v>r/?-fi: (2 -fit) ni>* *>o-c£>& 0 mftr/u*^ 

ife«Wtt*(4fcttlfctto (C2-C6) TA^^T** 
tKn+yrm (J 9) r^JU-h^^-^jf 

iiv^ fcfS&t: ko+->7/u+^ (*9) y^yw- 

LTii. 2 -fc Yu^is^Tfr* 97 9 ') 
1"- h (HEMA) . 2 -fc: Kn^vxf;i/7 * U 
h (HEA) . 2-fcKn^ry7'Dt»^7^ 1 JI/- 
K 1— ^-f-A/— 2 — l: Kn^yxf^/^ 97 9 % ) 
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K 2 - fc: Kn + y--/n \£ )V7 9 y K 1-y?- 
2 -fc Kn^r i/x.^)V7 9 l ) K 2-t Kd* 
yyf)M^7^Jl/-K 2-tKn*->/f^7^ 

(y^) 7^ , JU-f^y*7-liHEMA, I-Jrf-^ 
-2-bKn^yxf;M^7^ J Jl/-h, Kn 
3r ~> */n tf ;u y 97 9 y V— K #itfc::h.<bofi^ft 

70 KD^y/n^M *y^y hj ifcli THP 

MAJ tmftlZo 

[0020] *§£miz&^xmm%, iot^ o *o 
y* y h^j;^ (y r^y^r^ K^y*7- 

(*9) 79*)U-b&*LU ! (*9) 7 9*))V7\ Y<T> 
mtLXIt, yVf^7^xf;M^7^'JV-h, 
V*T)V7^y3-T)V7 9')lo-Y, N, N — v ^ 
7<;^)V*97 9*))\<7^Y\ N, N-y^f^- 
20 7*;-fu\£)V*97 9*))\'7\Y\ N, N-vV^;W 
T ^ J y^-fr* 979 y ;P7 ^ Kx N, N-v-i^^ 
J 97 9 y ^7 < K> N, N-v^^-^T 

^ y tf;i^y 97 9*) )\/7 < K> N, N-yxf;i/7 
^/f;M 97 9*))VT^ K. N- (1, 1-yVf 

^-3-**y/^iu) r^y^r^K, n- (1, 3 

-y 7xx^- 1 -xf 3 - 7 9') 

)l>7< Y\ N- (l->f^-l-7x-^-3-t^ 
V^f^) > 979*)fr7\ K. i3i:^2-H Kn + y 
xf ;u7^ y ;v-T ^ h\ 7 ^ ; i-f- )V v > *y v 7 <r> 
30 979*) )ls7$ Y\ N-^^7^'J^t^yxf 

;u^;u^y y^f;i/7^7 p nb:;i/7^ ><7)N-"7 

[0 0 2 1] *»W*=i$v^-C*ffl«r. ffiOtH (y ^) 

y y*; v-t Ltii, y-yntr^fy (c 

i-Ce) 7JP3^yyV^ ^) T^yi^-h. y 
-7u\£)Uh') (Ci-Ce) 7J^;k>'J^ (> 
7^Vl/-h, y-yn^y* (Ci-Ce) T^^^r 
~> (Ci-Ce) 7J^^y'J^ ^) 7^'JU- 
40 K y-yntf^v (Ci-Ce) T;U^r^ (Ci-C 
6 ) 7/^^yy'J )V (y 9) 79*)U-h, \£=-)V Y 
y (Ci-Ce) 7^>yVX^ T^yv- 
b x fcf-^v (Ci-Ce) T7U=74rv (Ci-Ce) 

7^^y'j^ 0^) r^yi^-h. tr-^ (Ci- 

Cs) T^n^ryy (Ci-Ce) 7 )V*)V*s*) )V 

9) 79*)U-h. If-iUhU (Ci-Ce) T^^;U 

50 -v-tLTIi. (STY) , tf-^f-^f 1/ 
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y>ffclHMfr; fiil* ^FD, y7A (Ci-C 
10) T;V^^r->, /M3 (Ci-Cio) 7^*^, * 
V* (Ci-Cio) T^n^y, v> 7< 

>\ (Ci-Cio) T/^^^7^yR*#*tr*^f 

[0 0 2 2] *»W4::i3»t**tM&*>'"T-i: Lttffl 

2 -tf-^tfy v>t fc(i4 -e-;wt?u y>^liW 
fc-f4tf:=./H*y >*> ; 2 -**A>- S-tf-^-fcfy 
v 2 5-fcf— >n£y v>, 3->^;u- 

5 -If-ZHfU v>\ 2, 3 -v**-;P- 5 - \£—)V- 

tfyv>\ ^<t^2 3 -o.^^- 5 - \£—)V 
\£V c s>iteZ#>t-r2>&m7fr*)i< (Ci-Cs) fi 
»N-e-^ey v> ; ^^-fi&^y y iOM' 
y > ; n — tf— ^rt^n^y- ? a ; N-tf—^r 
•f-n^* *A ; N-e-;utTny K> ; fcf-zn' ^ $ry 

; N-tf— )V±)V!^f— )i> ; N-tf— ;v™Xy* ->> 
^ ^ K ; (>*) T^y n-h'J^; o m-. itz 
fip-7^y*-f-v> ; -nx^f< k ; N-tf— n^-** 
-9-yy k> ; n, n-s^^ts yjt^^-if— 
jl-x^ ; x^;u- 2 - *>7; 7* y u- h ; if— /ur 
-tr h — h U ^ ; N-\£=-)\sy 9 ^ k ; n — tf — — 
ft-tfn'J K>. 3 - 1 -If-^-eniJ K 

4->^;u- l -tf-;P-trny 5-^^-;u 

- 1 -tf-^-vfn y K>. 3 -x.^;u- l - tf— 
if ny k>, 3 1 - \£-)V-\£u y k>, 

3, 3-v^^;u- l -tf-^-tfny 4, 5- 
y^W-l-tf-^-tfDVK^ 5, 5 - -f^W 

- 1 -U^-eniJ K>. 3, 3, 5-h'j^f;v- 

i -e-^-eny k>, 4 1 -e—^-if 

n y K>, 5 - ^ 5 — jl-t-ju- l - \£u 
UK>. *ilf3, 4, 5- hV^f^-l-e-;i/- 
tfny K>£tiC#<h1-&N-e~;u-if ny K> ; tf 
-;m'n-;i/ ; tf— ;l^T-y > ; fii^kf— ;l/fc>*y 

§§ 93 fc »t * ^t&ft *y7-tLTtffl4i»xfi/> 
^/v- LT(±. T'J^yv-, If— ;i/7-fc-r- 
K e-;^A7U\ \£-Ariru9 4 \£->vy 
\\ H'-^/nv^ h\ lf-y x>^n^^f 

[0 0 2 3] *»W<OS!«Tirttft*yT-tt, *frJM£ 
fcLT. *«lft*»0 1£l±i^< 4: t^3*fi% 
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«t L< (i^ft < t 0 

tr^t^J: L^ 0 »U*ffl&««TirtB4*y^- 

*) 7* y i — h#y "^-iiiD^ti-^flfeo^yv- 

MaIli^4<U2. 5t*0, ffil<im<i: 
10 43. 0t*^J:^^f' Jv-Ti^o $^$ffipl 

ffftt. »*L<«±BJB« fc Oft7 0-ft8 5%-C*-&o 
[0 0 2 4] *«WU45^T*ffli««#Jli, ^T^« 

tfy ylf-;^7^U>^J:^ylf^J^yl/ 

> ; taiTf^+is^sif*) 3-^v7 ^ y b> hy^ 

fn-^^nyO h y 7^ y K v^^Ix>^y n 
tf-^Uoi-f-^, f y \£~)Vis? n^^^>, 7 
y;u^^7^yi^-h (ALMA) . Ji^lx>^yn- 
^v>^7^yv-h (EG DMA) . yxfl/>^ij 

(DEGDMA) , rfuMv 

30 ;vv7^yu-h, h^fn-jvyn;r/hij>^7 
y-yv-h (TMPTMA) . v fcf— A/^>"tf > (DV 
B) . /'Jyy;M^7^^-h, 2, 2-vV^;V 
yn/^yi, 3v7*yu-K 1, 3-^V>^y 
3-^>'7^Jl/-K 1, 3-yfU>^'j3-^y 

^7^'jwf, i, 4 - yr/yt-^/7^ y U 
- y^^w>^y n-;k>7^ y v^^u 

>^y n-;i/y^ ^7^'JI/-h> 1, 6-^^r*>v 
*-;Wv7^y K 1, 6-^t>yt-^vV 
^7^y P~ K h 'J^nei/V/'J n-;Pv7y-y 1/ 
40 - K h , Jx^l/>^ r, J^~^v>^7^ , J x 
^7Xfl/y^']n-^y7^'Jl/-K ^'JifU> 

^y =?-;u2 0 0 v7* y h> f f7xfi/>^'J 
^7^ y u- k #y i^>^y n-^v 

^7^'JV- xb^y;Ht^7x/-My7 
^yp-h, jh h^r'>Mbtr^-7^y-^AvV ^7^ 
y^-f. ^'jxf i.y^ijn-;i/6 0 0yV^7^'J 
L--h. ^y (7? >is*-)\<) iST?*)U-h, ^> 
*jr.y xy y 7^'J h ^fn-^y 

d/n-> h y jh h^v b y t ? y ^y-ty^^n 

50 ^yhn^'Jl'-F, ^>^xV7'J F-^rh7 
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7* V V- K ^ > ? x; x b-)U-f Y=j *9T9*) 
U- K ~Js<> 9 x 'J Kn + ->/^>? 

T^'JW— vfcf— JI/-/7"/, MJkf-Jl'V7>> v 
> 7-)t--JkL — )\si/y •>*fc'-A'^f*y7> 1 y^ 

)l-7i-^y7> 1 f- ■) If— — >, vfcf- 

*>f*7x-jP-/7 >> fl-5 kf— ;W-> 9 >> y>f 
;ptf^;uv ->n^r-^> x (y ?-;^kfxw^v^*■^)- 
>) , **>) (e-^k Kn->n*-t)->) „ (7^- 
^tf-;u->a^r-9->) , fh7 (Ci-Cs) T^3* 70 
y^jn-*^^ (08x.<i\ 7h5^h*-/J r, J3- 

iftl 0-i&2 2%t?-£>&o 

[0025] ttmi-is^xmmbt&mmt lxh, m 

HiStjfcLTii. fftR^ffil (TAG) , ytwmtkM 
(PAG) fc-ttf-tt^oa^^if <b*t& 0 

*&1£<r>it&®x~$>z> e m&%tm%!kMt LTJ±, 50 
2, 4, 4, 6-f h77*ntv7nA^fv'x>t 

^W^Vhylz-h, 2-- hn^>-»h-/U 
- K coffin *«gx;p*>Kor^^r;px.xx;i'i3 
J; y, )U * v K« T 5 v jk^tf <b *l-5> tfz *t <b K K7t 

Xit, 1, 1-^ (p-^on7i- 

;u) -2, 2, 2 - h ?nnx? V £ «± D*i fc-f^/N 

[0 0 2 6] HMftftl±A9ftl=(i. 
»*, @5£5?-OgjO. 5~£j5%T**£ 0 *&Wl~i5^X 

nz 0 ■t<7>£T%mmmt-i&&i-&ihttx^z>i>\ t so 
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mzstsc. m&mz&&&x-*>&&i&ff)mmi> t &mx'*> 

•7 , 0t:i/>'7'jn-^^f ;i,x-f 2 - 

^-f9 / >, xfJl'7 5'7- h ; i£J±2 h 
f^x-f;!' (->*;/ 7 A) , xf 1/>t*'J3-^7 

^f-^x-fJK *j J: 7"o tr w > ^ ^-^t/ ^f- 

^jL-x^SrliU-^ti-^^U 3-;i/x-f;n?) l J^JL 
± ; ^ ^vr^-^ xLh#->r^/-;u, p< 
v 7*0 - ;i,J3 J: ^ h * -> yn; ^ y - ^ ^ ii t 
t4x-f^i b Kn^rv;moM*Sr*i-*SfiE ; * 

K ynk^v^'J^-^t/^f^x-f^r-tf- 
yVDt^yj a-jl/^y^f^x-f^T-tf 

liffi* v^-f KXh -3ttiv>o 
[0 0 2 7] *»WOjftlft*r»itt*t^ lW±<Di(0S 

^. ^ v ^- - h Sr J ± C *i> 1 1" -2> 2 ^. x ;w * s tl 

±o^r«»i***»iH©jiijft»K*v»ra« $ cot>*# 

i Lv>c mfefro&s otx-mi 0 o%i-c<oi-7 

[0 0 2 8] *»W»r*v»r*f04V" , « , J V^Jfc LT 
Union Carbide*^ (Of £^ S i l w 
et 7 6 0 4 t LXA^ni&%i><oa*C)6tirZ>m.ffi 
V^) ttzi±3M Companyi>f,A?"I 
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[0 0 2 9] ftttfottjlftj&a-, -ffcfc^ 
JSLLoiftftii, IIMOJ: 9^S^<0SHlcit.tr^ 

i&SttOlgraofc 0 . 5-2 5fi£%T'*l9, <(fi L 70 
< li, i&JRI&Oig-.fifiogj 2-2 01f%OKI-Cfft 

LTIi, 3B«^ri6*#yv-*^#«-TA"7'fc K»* 
ft-C&l}, Stt«i { 7D7 *£ftfc (blocked) 
VT> -If > s^ii' -k>§fLX-$) '•) , ^MjJJW^'r h 7 > 
3-;u^'J H-itzltf F77h + ->^V 3- 
!lflL< lir- h?rF*-/^'J a-fl^y* 

[0 0 3 0] ^W^ittli, WW^tttCft 
J: S fr^MMfrf/U 7 &m?b ti& z. ti b K Kje £ *l 

-y 7\Z X o T#^#:^i/N-<D £ -5 & Kjgffl S 

&htizm<7>mzi> s , taixjf, #>2 o o a* 

& 0 #fS9jii, ^s* J 8 0 0 0J^T-C*oT, M»/ 
1 W±> Kte^O 1 JELL, 3S«3Jo 1 JBLtfi s. immn 

^i*fg&*y^-0^&< t &i&3Se%T-<fc*fftfe 40 

*a*»«:, &ft<r>mm±.izt&m$*t ; 3 

5:^1-4 i £ iz £ I) W&StM*')?* < t *> guttle® 

[oo3i] 01 «±, *fti 6±fc*«3*tfc, 

^Sr^-f&Sl OKiJ It 4/^71 2<7)ifMiar*^) 
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tt^rj 7/*-^-Yli, &2~-£>l 0 0cO7/*-^-v?B» 
it^ (aperture fill ratio ; A F 
R) itt*. AFRIi, 2 <fc I0±& t>7X^? r-Jt£ 
*U $f £ L < tiO. 5 fimVXTWJ XiG-t&T'* 
+ sSA/BKioTStHSfu A 

»± r/<- -v -eo f- -v ^«ffla«!&<DSs s r* 

<±£"b{c0 2K7F£*u @2I±, 6 v>±lz&.m.Z 

ttfzT vZ&tZm 1 OiZiHiZst-fT 1 2C0Bf 

K69^^*$tLrv^ 0 ±2<OA F R t±, [Hl^Sft 

[0 0 3 2] WftCtt, *»IHO*ajft»l± % ^7 5-C 
~£j 2 5 0 "C, if £ L < J±f5j 9 0 -C-gj 2 2 5 'COiaS 

4o r^-^< t *»»fl-69t;flMfcsii*j tit. m-* 

■7"£ fzlt 2 7.7- -7 ? iZfrtfZ, ZbiZXo TmtZ 

tt&Z t^f^o 1 7,7- -J 

2Xf-;7'<-Kli, *&W<F>mL% i kmc$Z><r>\z 

±$*4 it*«T-^j:9i*i oaut-eRiBuatttin 

TiDISfc-f 2^-ryy^-^^ffl$tt4J»-g-lcJi, 

%, »i L < (±^^ <ttl5%, <t •? Sri L < li^^ 
< t t> 2 5 %J#JDi~-5> £ 9 ^iaSfc<tt^^T*JD?fe^H 
4 0 

[0 0 3 3] J: or, *£¥^«-^S^8 0 

0 0mTT-£>oT, M./M.6W<Hl. 5 T* 

<> 1 o<^)t Kn + y^S^tfs^/'v-m, ?"c> 

i^3fiS%r-*4«riea^^, ^ftitritS?*; 
mW&.®* ') 7 n- ?Hi-40U5c^» lOiajgr-S^ 
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